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PROBLEM TO BE SOLVED: To provide a technology for 
setting the emission gradation of a current drive type 
light emitting element using a system different from that 
of the conventional practice. 

SOLUTION: The pixel circuit 210 is provided with a 
current programming circuit 240 and transistors 251 , 252 
for voltage programming. At the time of setting the 
emission gradation of an organic EL (electroluminescent) 
element 220, voltage programming is performed by 
utilizing a voltage signal Vout by setting respectively first 
and second transistors 251 , 252 for voltage 
programming to be in an OFF state and an ON state. 
Next, current programming is performed by utilizing a 
current signal lout by changing states of the transistors 
251, 252. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] An electro-optic device driven by the active-matrix driving method characterized by providing 
the following A pixel circuit matrix by which two or more pixel circuits containing a light emitting 
device were arranged in the shape of a matrix Two or more scanning lines connected to a pixel circuit 
group arranged along with a line writing direction of said pixel circuit matrix, respectively, Two or more 
data lines connected to a pixel circuit group arranged along the direction of a train of said pixel circuit 
matrix, respectively, A scanning-line drive circuit for connecting with said two or more scanning lines, 
and choosing one line of said pixel circuit matrix, A data signal generation circuit which a data signal 
according to gradation of luminescence of said light emitting device is generated, and can be outputted 
on [ of said two or more data lines ] at least one data line, A current generation circuit for a preparation 
and said data signal generation circuit to generate a current signal as the 1 st data signal outputted on said 
data line, A voltage generation circuit for generating a voltage signal as the 2nd data signal outputted on 
said data line is included. Said pixel circuit (i) A drive transistor prepared in a path of current of flowing 
to a light emitting device and the (ii) aforementioned light emitting device of a current drive mold, (iii) 
By connecting with a control electrode of said drive transistor, and holding the amount of charges 
according to a current value of a current signal supplied from said current generation circuit A 
maintenance capacitor for setting up a current value which flows to said drive transistor, (iv) The 1 st 
switching transistor for controlling whether it connects between said maintenance capacitors and said 
data lines, and a charge is supplied to said maintenance capacitor according to said current signal, An 
implication and a current programming circuit where gradation of luminescence of said light emitting 
device is adjusted according to a current value of said current signal, The 2nd switching transistor for 
controlling whether according to a voltage signal which is connected to said maintenance capacitor and 
supplied from said voltage generation circuit, a charge is supplied to said maintenance capacitor 
[Claim 2] It is an electro-optic device containing a voltage signal line for being an electro-optic device 
according to claim 1 , and transmitting a current signal line for the data line for a pixel circuit group for 
one train transmitting said current signal, and said voltage signal. 

[Claim 3] An electro-optic device which is an electro-optic device according to claim 1 or 2, and is 
further equipped with the 3rd switching transistor connected to a serial between said maintenance 
capacitor and said 1st switching transistor. 

[Claim 4] It is the electro-optic device performed so that supply of a charge by said current signal may 
be completed after supply of a charge are an electro-optic device according to claim 1 to 3, and 
according [ supply of a charge to said maintenance capacitor ] to said voltage signal is completed. 
[Claim 5] Supply of a charge are an electro-optic device according to claim 4, and according to said 
current signal to said maintenance capacitor is an electro-optic device started after supply of a charge by 
said voltage signal is completed. 

[Claim 6] A pixel circuit for a light emitting device characterized by providing the following (i) A light 
emitting device of a current drive mold (ii) A drive transistor prepared in a path of current of flowing to 
said light emitting device, (iii) By connecting with a control electrode of said drive transistor, and 
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holding the amount of charges according to a current value of a current signal supplied from an external 
current generation circuit through a predetermined current signal line A maintenance capacitor for 
setting up a current value which flows to said drive transistor, (iv) The 1st switching transistor for 
controlling whether it connects between said maintenance capacitors and said current signal lines, and a 
charge is supplied to said maintenance capacitor according to said current signal, An implication and a 
current programming circuit where gradation of luminescence of said light emitting device is adjusted 
according to a current value of said current signal, The 2nd switching transistor for controlling whether 
according to a voltage signal which is connected to said maintenance capacitor and supplied from an 
external voltage generation circuit through a predetermined voltage signal line, a charge is supplied to 
said maintenance capacitor 

[Claim 7] A drive method of an electro-optic device characterized by providing the following A light 
emitting device of a current drive mold A drive transistor prepared in a path of current of flowing to said 
light emitting device A maintenance capacitor which is connected to a control electrode of said drive 
transistor, and sets up a drive condition of said drive transistor By being the drive method of an electro- 
optic device equipped with a pixel circuit to include, and supplying a voltage signal to the (a) 
aforementioned maintenance capacitor In Ushiro's period which supply of a charge by said voltage 
signal completed at least a step which supplies a charge to said maintenance capacitor, and (b) — A step 
which makes a charge according to gradation of said luminescence hold to said maintenance capacitor 
using a current signal which has a current value according to gradation of luminescence of said light 
emitting device / 

[Claim 8] By being the drive method of an electro-optic device characterized by providing the 
following, and supplying a voltage signal to said maintenance capacitor through the (a) aforementioned 
data line In Ushiro's period which supply of said voltage signal completed at least a step which makes 
both sides of said maintenance capacitor and said data line charge or discharge, and (b) — A drive 
method of an electro-optic device characterized by equipping said maintenance capacitor with a step 
which makes a charge according to gradation of said luminescence hold using a current signal which has 
a current value according to gradation of luminescence of said light emitting device A light emitting 
device of a current drive mold A drive transistor prepared in a path of current of flowing to said light 
emitting device A maintenance capacitor which is connected to a control electrode of said drive 
transistor, and sets up a drive condition of said drive transistor The data line connected to a pixel circuit 
to include and said pixel circuit 



[Translation done.] 
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DETAILED DESC RIPTION ^ __________ 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the technology of the pixel 

circuit of a current drive mold light emitting device. 

[0002] 

[Description of the Prior Art] In recent years, the electro-optic device using an organic EL device 
(Organic ElectroLuminescent element) is developed. Since an organic EL device is a spontaneous light 
corpuscle child and the back light is unnecessary, it is expected that the display of a low power, a high 
angle of visibility , and a high contrast ratio can be attained. In addition, in this specification, the 
"electro-optic device" means the equipment which changes an electrical signal into light. The most 
ordinary gestalt of an electro-optic device is equipment which changes the electrical signal showing an 
image into the light showing an image, and is suitable especially as a display. 
[0003] 

[Problem(s) to be Solved by the Invention] The pixel circuit of the voltage programming method which 
sets up luminescence gradation as a pixel circuit of an organic EL device according to a voltage value, 
and the pixel circuit of the current programming method which sets up luminescence gradation 
according to a current value exist. In addition, "programming" means the processing which sets 
luminescence gradation as a pixel circuit. Although the voltage programming method is comparatively 
high-speed, its setting precision of luminescence gradation may not be not much good. On the other 
hand, although the setting precision of luminescence gradation is comparatively good, a setup may take 
long duration comparatively to a current programming method. 

[0004] Then, a pixel circuit of a different method from the former was desired. Such a request was a 
problem not only common to the display which used the organic EL device but the displays and electro- 
optic devices using a current drive mold light emitting device other than an organic EL device. 
[0005] This invention is made in order to solve the conventional technical problem mentioned above, 
and it aims at offering the technology of setting up the luminescence gradation of a current drive mold 
light emitting device by different method from the former. 
[0006] 

[The means for solving a technical problem, and its operation and effect] In order to attain the above- 
mentioned purpose, the electro-optic device by this invention The pixel circuit matrix by which two or 
more pixel circuits which are the electro-optic devices driven by the active-matrix driving method, and 
contain a light emitting device were arranged in the shape of a matrix, Two or more scanning lines 
connected to the pixel circuit group arranged along with the line writing direction of said pixel circuit 
matrix, respectively, Two or more data lines connected to the pixel circuit group arranged along the 
direction of a train of said pixel circuit matrix, respectively, The scanning-line drive circuit for 
connecting with said two or more scanning lines, and choosing one line of said pixel circuit matrix, The 
data signal according to the gradation of luminescence of said light emitting device is generated, and it 
has the data signal generation circuit which can be outputted on [ of said two or more data lines ] at least 
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one data line. Said data signal generation circuit includes the current generation circuit for generating the 
current signal as the 1 st data signal outputted on said data line, and the voltage generation circuit for 
generating the voltage signal as the 2nd data signal outputted on said data line. The drive transistor with 
which said pixel circuit was established in the path of current of flowing to the light emitting device and 
the (ii) aforementioned light emitting device of (i) current drive mold, (iii) By connecting with the 
control electrode of said drive transistor, and holding the amount of charges according to the current 
value of the current signal supplied from said current generation circuit The maintenance capacitor for 
setting up the current value which flows to said drive transistor, (iv) The 1st switching transistor for 
controlling whether it connects between said maintenance capacitors and said data lines, and said current 
signal is supplied to said maintenance capacitor, An implication and the current programming circuit 
where the gradation of luminescence of said light emitting device is adjusted according to the current 
value of said current signal, It connects with said maintenance capacitor and has the 2nd switching 
transistor for controlling whether the voltage signal supplied from said voltage generation circuit is 
supplied to said maintenance capacitor. 

[0007] In such an electro-optic device, a voltage signal can be supplied to a maintenance capacitor 
through the 2nd switching transistor, voltage programming can be performed, a current signal can be 
supplied to a maintenance capacitor through the 1 st switching transistor after that, and current 
programming can be performed. Consequently, it is comparatively possible to set up luminescence 
gradation with a sufficient precision at high speed. 

[0008] The data line for the pixel circuit group for one train may contain the current signal line for 
transmitting said current signal, and the voltage signal line for transmitting said voltage signal. 
[0009] Since it is supplied through the signal line with which a voltage signal differs from a current 
signal according to this configuration, adjustment of the supply timing of these two signals is easy. 
[0010] In addition, you may make it the above-mentioned electro-optic device further equipped with the 
3rd switching transistor connected to the serial between said maintenance capacitor and said 1st 
switching transistor. 

[001 1] According to this configuration, it is at the voltage programming and current programming time, 
and it is possible by controlling appropriately ON/OFF of the 3rd switching transistor to set up more 
accurate luminescence gradation at high speed. 

[0012] In addition, after supply of the charge by said voltage signal is completed, as for supply of the 
charge to said maintenance capacitor, it is desirable to perform so that supply of the charge by said 
current signal may be completed. 

[0013] Since the current which finally flows to a light emitting device by current programming is set up 
according to this configuration, it is possible to set up luminescence gradation with a more sufficient 
precision. 

[0014] In addition, supply of the charge by said current signal to said maintenance capacitor may be 
made to be started after supply of the charge by said voltage signal is completed. 

[0015] The 1st drive method of the electro-optic device by this invention The light emitting device of a 
current drive mold, and the drive transistor prepared in the path of current of flowing to said light 
emitting device, The maintenance capacitor which is connected to the control electrode of said drive 
transistor, and sets up the drive condition of said drive transistor, By being the drive method of the 
electro-optic device equipped with the pixel circuit to include, and supplying a voltage signal to the (a) 
aforementioned maintenance capacitor In Ushiro's period which supply of the charge by said voltage 
signal completed at least the step which supplies a charge to said maintenance capacitor, and (b) — It is 
characterized by equipping said maintenance capacitor with the step which makes the charge according 
to the gradation of said luminescence hold using the current signal which has a current value according 
to the gradation of luminescence of said light emitting device. 

[0016] Since according to this method luminescence gradation is finally set up using a current signal 
after supply of the charge to the maintenance capacitor by the voltage signal is performed, it is possible 
a high speed and to set up luminescence gradation correctly. 

[0017] The 2nd drive method of the electro-optic device by this invention The light emitting device of a 
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current drive mold, and the drive transistor prepared in the path of current of flowing to said light 
emitting device, The maintenance capacitor which is connected to the control electrode of said drive 
transistor, and sets up the drive condition of said drive transistor, By being the drive method of the 
electro-optic device equipped with the pixel circuit to include and the data line connected to said pixel 
circuit, and supplying a voltage signal to said maintenance capacitor through the (a) aforementioned data 
line In Ushiro's period which supply of said voltage signal completed at least the step which makes the 
both sides of said maintenance capacitor and said data line charge or discharge, and (b) — It is 
characterized by equipping said maintenance capacitor with the step which makes the charge according 
to the gradation of said luminescence hold using the current signal which has a current value according 
to the gradation of luminescence of said light emitting device. 

[0018] Since according to this method luminescence gradation is finally set up using a current signal 
after charge or discharge of the both sides of the maintenance capacitor by the voltage signal and the 
data line is performed, it is still more possible a high speed and to set up luminescence gradation 
correctly. 

[0019] in addition, this invention can be realized with various gestalten, for example, can be realized 
with gestalten, such as a computer program for realizing the drive method of of the electronic instrument 
equipped with a pixel circuit, the electro-optic device using this pixel circuit and a display, and its 
electro-optic device and display, electronic equipment, and those equipment and devices, and the 
function of that method, a record medium which recorded that computer program, and a data signal 
embodied in the subcarrier including that computer program. 
[0020] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in order of 
the following based on an example. 

A. 1st example: — B. 2nd example: — C. 3rd example: — D. 4th example: — E. 5th example: ~ 
modification: [0021] besides F. A. The 1st example : drawing 1 is the block diagram showing the outline 
configuration of the indicating equipment as the 1st example of this invention. This display has a 
controller 100, the display matrix section 200 (it is also called a "pixel field"), the gate driver 300, and 
the data-line driver 400. A controller 100 generates the gate line driving signal and data-line driving 
signal for making it display oh the display matrix section 200, and supplies them to a gate driver 300 
and the data-line driver 400, respectively. 

[0022] Drawing 2 shows the internal configuration of the display matrix section 200 and the data-line 
driver 400. The display matrix section 200 has two or more pixel circuits 210 arranged in the shape of a 
matrix, and each pixel circuit 210 has the organic EL device 220, respectively. Two or more data lines 
Xm (m=l-M) extended along the direction of a train and two or more gate lines Yn (n= 1 - N) extended 
along with a line writing direction are connected to the matrix of the pixel circuit 210, respectively. In 
addition, the data line is also called a "source line" and a gate line is also called the "scanning line." 
moreover — this specification — the pixel circuit 210 — "an unit circuit" — or it is also only called a 
"pixel." The transistor in the pixel circuit 210 usually consists of TFT(s) (thin film transistor). 
[0023] A gate driver 300 is driven alternatively [ one ] in two or more gate lines Yn, and chooses the 
pixel circuit group for one line. The data-line driver 400 has two or more single line drivers 410 for 
driving each data line Xm, respectively. These single line drivers 410 supply a data signal to the pixel 
circuit 210 through each data line Xm. If the internal state (it mentions later) of the pixel circuit 210 is 
set up according to this data signal, the current value which flows to an organic EL device 220 according 
to this will be controlled, consequently the gradation of luminescence of an organic EL device 220 will 
be controlled. 

[0024] Drawing 3 is the circuit diagram showing the pixel circuit 210 of the 1st example, and the 
internal configuration of the single line driver 410. This pixel circuit 210 is a circuit arranged at the 
intersection of the m-th data line and the n-th gate line Yn. In addition, 1 set of data lines Xm contain the 
two sub data lines Ul and U2, and 1 set of gate lines Yn contain three subgate lines V1-V3. 
[0025] The single line driver 410 has the voltage generation circuit 41 1 and the current generation 
circuit 412. The voltage generation circuit 41 1 minds the 1st sub data line Ul, and is a voltage signal 
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Vout to the pixel circuit 210. It supplies. Moreover, the current generation circuit 412 minds the 2nd sub 
data line U2, and is a current signal lout to the pixel circuit 210. It supplies. 

[0026] The pixel circuit 210 has the configuration in which two switching transistors 251,252 were 
added to the current programming circuit 240. The current programming circuit 240 is a circuit which 
adjusts the gradation of an organic EL device 220 according to the current value which flows to the 2nd 
sub data line U2. 

[0027] Drawing 4 shows the equal circuit (namely, equal circuit of the current programming circuit 240) 
of the pixel circuit 210 in case the transistor 252 of others [ transistor / 251 ] is an OFF state by the ON 
state. This current programming circuit 240 has four transistors 211-214 and maintenance capacitors 230 
(it is also called a "maintenance capacitor" or a "storage capacitor") other than an organic EL device 
220. The maintenance capacitor 230 is the current signal lout supplied through the 2nd sub data line U2. 
It is for holding the charge according to a current value and adjusting the gradation of luminescence of 
an organic EL device 220 by this. In this example, the 1st thru/or the 3rd transistor 211-213 are the n 
channel molds FET, and the 4th transistor 214 is the p channel mold FET. Since an organic EL device 
220 is a light emitting device of the same current impregnation mold (current drive mold) as a 
photodiode, it is drawn with the mark of diode here. 

[0028] The drain of the 1st transistor 21 1 is looked like [ the source of the 2nd transistor 212, the drain 
of the 3rd transistor 213 and the drain of the 4th transistor 214 ], and is connected, respectively. The 
drain of the 2nd transistor 212 is connected to the gate of the 4th transistor 214. The maintenance 
capacitor 230 is connected between the source/gate of the 4th transistor 214. Moreover, the source of the 
4th transistor 214 is connected also to the power supply potential Vdd. The source of the 1st transistor 
212 is connected to the current generation circuit 412 through the 2nd sub data line U2. The organic EL 
device 220 is connected between the source of the 3rd transistor 213, and touch-down potential. The 
gate of the 1st and the 2nd transistor 21 1,212 is connected to the 2nd subgate line V2 in common. 
Moreover, the gate of the 3rd transistor 213 is connected to the 3rd subgate line V3. 
[0029] The 1st and the 2nd transistor 21 1,212 are switching transistors used in case a charge is 
accumulated in the maintenance capacitor 230 through the 2nd sub data line U2. The 3rd transistor 213 
is a switching transistor maintained at an ON state in the luminescence period of an organic EL device 
220. Moreover, the 4th transistor 214 is a drive transistor for controlling the current value which flows 
to an organic EL device 220. The current value of the 4th transistor 214 is controlled by the amount of 
charges (the amount of stored charge) held at the maintenance capacitor 230. 

[0030] The differences with the equal circuit shown in the pixel circuit 210 shown in drawing 3 and 
drawing 4 are the following points. 

(1) The switching transistor 251 is added between the node CP 1 ( drawing 4 ) of the drain of the 2nd 
transistor 212, and the gate of the 4th transistor, and the maintenance capacitor 230. 

(2) The switching transistor 252 is added between the node CP 2 of the maintenance capacitor 230 and a 
switching transistor 25 1 , and the 1 st sub data line Ul . 

(3) The subgate line VI connected common to the gate of two added transistors 251,252 is added. 

(4) Mind [ maintenance / 230 ] the 1st sub data line Ul, and it is the voltage signal Vout from the 
voltage generation circuit 41 1. It can supply, and the 2nd sub data line U2 is minded, and it is the current 
signal lout from the current generation circuit 412. It can supply. 

[0031] In addition, below, the added transistor 251,252 is called "the voltage programming transistor 
251,252." In the example of drawing 3 , the 1st voltage programming transistor 251 is the p channel 
mold FET, and the 2nd voltage programming transistor 252 is the n channel mold FET. 
[0032] The 1st and the 2nd transistor 21 1,212 of the current programming circuit 240 are a current 
signal lout. It has the function which controls whether a charge is supplied or not in the maintenance 
capacitor 230, and is equivalent to the "1st switching transistor" in this invention. Moreover, the 2nd 
voltage programming transistor 252 is a voltage signal Vout. It has the function which controls whether 
a charge is supplied or not in the maintenance capacitor 230, and is equivalent to the "2nd switching 
transistor" in this invention. Furthermore, the 1st voltage programming transistor 251 is equivalent to the 
"3rd switching transistor" in this invention. In addition, the 1st voltage programming transistor 25 1 can 
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also be omitted. 

[0033] Drawing 5 is a timing chart which shows actuation of the pixel circuit 210. Here, they are the 
voltage value ("gate signals VI - V3" is called hereafter) of the subgate lines VI -V3, and the current 
value lout of the 2nd sub data line U2. The current value IEL which flows to an organic EL device 220 
is shown. 

[0034] The drive period Tc is divided into the programming period Tpr and the luminescence period 
Tel. Here, "the drive period Tc" means the period updated by a unit of 1 time, and the gradation of 
luminescence of all the organic EL devices 220 in the display matrix section 200 of it is the same as that 
of the so-called frame period. Renewal of gradation is performed for every pixel circuit group for one 
line, and renewal of sequential of the gradation of the pixel circuit group for N line is carried out 
between the drive periods Tc. For example, when the gradation of all pixel circuits is updated by 30Hz, 
the drive period Tc is about 33ms. 

[0035] The programming period Tpr is a period which sets up the gradation of luminescence of an 
organic EL device 220 in the pixel circuit 210. On these specifications, a setup of the gradation to the 
pixel circuit 210 is called "programming." For example, the drive period Tc is about 33ms, and when the 
total N of the gate line Yn (namely, line count of a pixel circuit matrix) is 480, the programming period 
Tpr becomes below about 69 microseconds (= 33ms/480). 

[0036] In the programming period Tpr, first, the 2nd and the 3rd gate signal V2 and V3 are set as L 
level, and the 1st and the 3rd transistor 21 1,213 are maintained at an OFF state (closed state). And while 
setting the 1st gate signal VI as H level and setting the 1st voltage programming transistor 251 as an 
OFF state (closed state), the 2nd voltage programming transistor 252 is set as an ON state (open 
condition). The voltage generation circuit 41 1 ( drawing 3 ) is the voltage signal Vout of a voltage value 
predetermined [ corresponding to luminescence gradation at this time ]. It generates. However, voltage 
signal Vout If it carries out, it is also possible to use the signal which always has a fixed voltage value, 
without depending on luminescence gradation. This voltage signal Vout If the maintenance capacitor 
230 is supplied through the 2nd voltage programming transistor 252, in the maintenance capacitor 230, 
it is a voltage signal Vout. The charge according to a voltage value is accumulated. 
[0037] In this way, voltage signal Vout After programming to depend is completed, while bringing 
down the 1st gate signal VI on L level and setting the 1st voltage programming transistor 251 as an ON 
state, the 2nd voltage programming transistor 252 is set as an OFF state. At this time, the pixel circuit 
210 turns into an equal circuit shown in drawing 4 . In this condition, on the 2nd sub data line U2, the 
2nd gate signal V2 is set as H level for the current value Im according to luminescence gradation with a 
sink, and the 1st and the 2nd transistor 21 1,212 are made into an ON state ( drawing 5 (b), (e)). At this 
time, the current generation circuit 412 ( drawing 3 ) functions as a constant current source which passes 
the fixed current value Im according to luminescence gradation. This current value Im is set as the value 
according to the gradation of luminescence of an organic EL device 220 [ in the range RI of a 
predetermined current value ] as shown in drawing 5 (e). 

[0038] The maintenance capacitor 230 will be in the condition of having held the charge corresponding 
to the current value Im which flows the 4th transistor 214 (drive transistor), as a result of programming 
by this current value Im. At this time, the voltage memorized by the maintenance capacitor 230 is 
impressed between the source/gate of the 4th transistor 214. In addition, on these specifications, the 
current value Im of the data signal used for programming is called "the programming current value Im." 
[0039] Current signal lout After programming to depend is completed, a gate driver 300 sets the 2nd 
gate signal V2 as L level, and makes the 1st and the 2nd transistor 21 1,212 an OFF state, and the current 
generation circuit 412 is a current signal lout. It stops. 

[0040] In the luminescence period Tel, the 1st gate signal VI is maintained on L level, and the pixel 
circuit 210 is set as the condition of the equal circuit of drawing 4 . Moreover, also maintaining the 2nd 
gate signal V2 on L level, and maintaining the 1st and the 2nd transistor 21 1,212 at an OFF state, the 3rd 
gate signal V3 is set as H level, and the 3rd transistor 213 is set as an ON state. Since the voltage 
corresponding to the programming current value Im is beforehand memorized by the maintenance 
capacitor 230, to it, the almost same current as the programming current value Im flows at the 4th 
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transistor 214. Therefore, the current almost same also to an organic EL device 220 as the programming 
current value Im flows, and light is emitted with the gradation according to this current value Im. 
[0041] As mentioned above, the pixel circuit 210 of the 1st example is a voltage signal Vout. After 
performing programming to depend, it is a current signal lout. Since programming to depend is 
performed, it is a voltage signal Vout. Compared with programming to depend, luminescence gradation 
can be set up correctly. Moreover, current signal lout Compared with programming to depend, 
luminescence gradation can be set as a high speed. That is, this pixel circuit 210 can realize a setup of 
highly precise luminescence gradation at high speed compared with the former. 

[0042] B. The 2nd example : drawing 6 is the circuit diagram showing the internal configuration of pixel 
circuit 210a of the 2nd example, and the single line driver 410. This pixel circuit 210a adds the 2nd 
maintenance capacitor 232 to the pixel circuit 210 of the 1st example, and other configurations are the 
same as the 1st example. This 2nd maintenance capacitor 232 is inserted between the drain of the 2nd 
transistor 212, and the node CP 1 of the gate of the 4th transistor and the power supply potential Vdd. 
[0043] Drawing 7 is a timing chart which shows actuation of pixel circuit 210a of the 2nd example. In 
the 2nd example, the period whose the 1st gate signal VI and 2nd gate signal V2 are [ both ] H level 
exists in the programming period Tpc. In the period which has the 1st gate signal VI in H level, the 2nd 
voltage programming transistor 252 will be in an ON state, and it is a voltage signal Vout. Programming 
of the 1st maintenance capacitor 230 is performed. On the other hand in the period which has the 2nd 
gate signal V2 in H level, the 1st and the 2nd switching transistor 21 1,212 in current programming 
circuit 240a will be in an ON state, and it is a current signal lout. Programming of the 2nd maintenance 
capacitor 232 is performed. In addition, in the period both the 1st and whose 2nd gate signal VI and V2 
are H level, since the 1st voltage programming transistor 251 is maintained at the OFF state, voltage 
programming of the 1st maintenance capacitor 230 and current programming of the 2nd maintenance 
capacitor 232 are performed in parallel. 

[0044] Then, if the 1st gate signal VI falls to L level in advance of the 2nd gate signal V2, voltage 
programming will be completed and programming (current programming) to two maintenance 
capacitors 230,232 will be continued. Since voltage programming of the 1st maintenance capacitor 230 
is beforehand carried out at this time, it is possible to shorten the time amount which making the suitable 
amount of charges for two maintenance capacitors 230,232 hold takes. 

[0045] It is a voltage signal Vout so that he can understand from this 2nd example. Programming to 
depend and current signal lout It may be made to perform programming to depend to coincidence. 
However, in this case, like drawing 7 , if current programming is completed after voltage programming 
is completed, there is an advantage that the gradation of luminescence can be set up with a more 
sufficient precision. If it puts in another way, as for current programming, it is desirable to perform in 
Ushiro's period which voltage programming completed at least. 

[0046] C. The 3rd example : drawing 8 is the circuit diagram showing the internal configuration of pixel 
circuit 210b of the 3rd example, and single line driver 410b. Voltage generation circuit 41 lof this single 
line driver 410b b and current generation circuit 412b are connected to the power supply potential Vdd. 
[0047] Pixel circuit 210b of the 3rd example is equipped with the so-called SANOFU type of current 
programming circuit 240b, and two voltage programming transistors 251b and 252b. Current 
programming circuit 240b has organic EL device 220b, four transistors 21 lb-214b, and maintenance 
capacitor 230b. In addition, four transistors 21 lb-214b of this example are the p channel molds FET. 
[0048] 2nd transistor 212b, maintenance capacitor 230b, 1st voltage programming transistor 251b, 1st 
transistor 211b, and organic EL device 220b are connected [ this order ] to the 2nd sub data line U2 at 
the serial. The drain of 1st transistor 21 lb is connected to organic EL device 220b. The 2nd subgate line 
V2 is connected to the gate of the 1st and the 2nd transistor 21 lb and 212b in common. 
[0049] Between the power supply potential Vdd and touch-down potential, the series connection of 3rd 
transistor 213b, 4th transistor 214b, and organic EL device 220b is inserted. The drain of 3rd transistor 
213b and the source of 4th transistor 214b are connected also to the drain of 2nd transistor 212b. The 
gate line V3 is connected to the gate of 3rd transistor 213b. Moreover, the gate of 4th transistor 214b is 
connected to the source of 1 st transistor 211b. 
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[0050] Between the source/gate of 4th transistor 214b, the series connection of maintenance capacitor 
230b and 1st voltage programming transistor 251b is inserted. At the time of luminescence of organic 
EL device 220b, since 1st voltage programming transistor 251b is maintained at an ON state, the voltage 
between the source/gate of 4th transistor 214b is determined according to the amount of stored charge of 
maintenance capacitor 230b. 

[0051] The 1st and the 2nd transistor 21 lb and 212b are switching transistors used in case a desired 
charge is accumulated in maintenance capacitor 230b. 3rd transistor 213b is a switching transistor 
maintained at an ON state in the luminescence period of organic EL device 220b. Moreover, 4th 
transistor 214b is a drive transistor for controlling the current value which flows to organic EL device 
220b. 

[0052] The 1st and the 2nd transistor 21 lb and 212b of current programming circuit 240b are a current 
signal lout. It has the function which controls whether a charge is supplied to maintenance capacitor 
230b, and is equivalent to the "1st switching transistor" in this invention. Moreover, 2nd voltage 
programming transistor 252b is a voltage signal Vout. It has the function which controls whether a 
charge is supplied to maintenance capacitor 230b, and is equivalent to the "2nd switching transistor" in 
this invention. Furthermore, 1st voltage programming transistor 251b is equivalent to the "3rd switching 
transistor" in this invention. In addition, 1st voltage programming transistor 251b can also be omitted. 
[0053] Drawin g 9 is a timing chart which shows actuation of pixel circuit 210b of the 3rd example. In 
this actuation, the logic of the 2nd and the 3rd gate signal V2 and V3 is reversed from actuation of the 
1st example shown in drawing 5 . Moreover, in the 3rd example, in the programming period Tpr, 
programming current Im flows to organic EL device 220b via the 2nd and the 4th transistor 212b and 
214b so that he can understand from the circuitry of drawing 8 . Therefore, in the 3rd example, an 
organic EL device 220 emits light also in the programming period Tpr. Thus, an organic EL device 220 
may emit light, or it is not necessary to emit light like the 1 st example or the 2nd example in the 
programming period Tpr. 

[0054] It has the effect as the 1st example or the 2nd example that this 3rd example is also the same. 
That is, since voltage programming and current programming are used together, compared with the case 
of only voltage programming, luminescence gradation can be set up correctly, and luminescence 
gradation can be set as a high speed compared with the case of only current programming. 
[0055] D. The 4th example : drawing 10 is the circuit diagram showing the internal configuration of 
pixel circuit 210c of the 4th example, and single line driver 410c. Voltage generation circuit 41 lof 
single line driver 410c c and current generation circuit 412c are the power supply potential of minus. - It 
connects with Vee. 

[0056] Pixel circuit 210c of the 4th example is equipped with current programming circuit 240c and two 
voltage programming transistors 251c and 252c. Current programming circuit 240c has organic EL 
device 220c, four transistors 21 lc-214c, and maintenance capacitor 230c. In addition, in this example, 
the 1st and the 2nd transistor 211c and 212c are the n channel molds FET, and the 3rd and the 4th 
transistor 213c and 2 1 4c are the p channel molds FET. 

[0057] The 1st and the 2nd transistor 21 lc and 212c are connected [ this order ] to the 2nd sub data line 
U2 at the serial. The drain of 2nd transistor 212c is connected with the 3rd common to the gate of the 
transistor 213c and 214c. Moreover, the drain of 1st transistor 211c and the source of 2nd transistor 212c 
are connected common to the drain of the 3rd transistor. The drain of 4th transistor 214c minds organic 
EL device 220b, and is power supply potential. - It connects with Vee. The source of the 3rd and the 4th 
transistor 213c and 214c is grounded. Between the gate/source of the 3rd and the 4th transistor 213c and 
214c, the series connection of 1st voltage programming transistor 251c and maintenance capacitor 230c 
is inserted. When 1st voltage programming transistor 251c is an ON state, maintenance capacitor 230c 
sets up the voltage between the source/gate of 4th transistor 214b which is the drive transistor of organic 
EL device 220c. Therefore, the luminescence gradation of organic EL device 220c is determined 
according to the amount of stored charge of maintenance capacitor 230c. Between one terminal of 
maintenance capacitor 230c, and the 1st sub data line Ul, 2nd voltage programming transistor 252c is 
connected. 
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[0058] The 1st subgate line VI is connected to the gate of two voltage programming transistors 251c 
and 252c in common. Moreover, the 2nd and 3rd subgate line V2 and V3 is connected to the gate of the 
1st and the 2nd transistor 211c and 212c, respectively. 

[0059] The 1st and the 2nd transistor 21 lc and 212c are switching transistors used in case a desired 
charge is accumulated in maintenance capacitor 230c. 4th transistor 214c is a drive transistor for 
controlling the current value which flows to an organic EL device 220. In addition, the 3rd and the 4th 
transistor 213c and 214c constitute the so-called current Miller circuit, and the current value which flows 
3rd transistor 213c, and the current value which flows 4th transistor 214c are in predetermined 
proportionality. Therefore, if the programming current Im of 3rd transistor 213c is passed through the 
2nd sub data line U2, the current proportional to this will flow the 4th transistor 214c and organic EL 
device 220c. The ratio of these two current values is equal to the ratio of the gain coefficient beta of two 
transistors 213c and 214c. In addition, a gain coefficient beta is defined by beta= (muCO W/L) as known 
well. Here, mu is the mobility of a carrier, and CO. Channel width and L of gate capacitance and W are 
channel length. 

[0060] The 1st and the 2nd transistor 211c and 212c of this current programming circuit 240c are a 
current signal lout. It has the function which controls whether a charge is supplied to maintenance 
capacitor 230c, and is equivalent to the "1st switching transistor" in this invention. Moreover, 2nd 
voltage programming transistor 252c is a voltage signal Vout. It has the function which controls whether 
a charge is supplied to maintenance capacitor 230c, and is equivalent to the "2nd switching transistor" in 
this invention. Furthermore, 2nd voltage programming transistor 251c is equivalent to the "3rd switching 
transistor" in this invention. In addition, 1st voltage programming transistor 251c can also be omitted. 
[0061] Drawing 10 is a timing chart which shows actuation of pixel circuit 210c of the 4th example. In 
the programming period Tpr, first, only the 1st gate signal VI serves as H level, and the 1st and 2nd 
voltage programming transistor 25 lc and 252c is set as an OFF state and an ON state, respectively. At 
this time, voltage generation circuit 411c minds the 1st sub data line Ul , and it is a voltage signal Vout. 
Maintenance capacitor 230c is supplied and voltage programming is performed. Next, the 1st gate signal 
VI falls to L level, and the 2nd and the 3rd gate signal V2 and V3 serve as H level. In the period which 
has the 2nd and the 3rd gate signal V2 and V3 in H level, the 1st and the 2nd switching transistor 211c 
and 212c in current programming circuit 240c will be in an ON state, and it is a current signal lout. 
Programming of maintenance capacitor 230c is performed. At this time, it is a current signal lout also to 
the 4th transistor 214c and organic EL device 220c. The current value Ima proportional to a current 
value Im ( drawin gJl (e)) flows ( drawing 1 1 (f)). At this time, the charge according to the drive 
condition of the 3rd and the 4th transistor 213c and 214c is accumulated in maintenance capacitor 230c. 
Therefore, even after the 2nd and the 3rd gate signal V2 and V3 fall to L level, to 4th transistor 214c and 
organic EL device 220c, the current value Ima according to the amount of stored charge of maintenance 
capacitor 230c flows. 

[0062] It has the same effect as other examples which also mentioned this 4th example above. That is, 
since voltage programming and current programming are used together, compared with the case of only 
voltage programming, luminescence gradation can be set up correctly, and luminescence gradation can 
be set as a high speed compared with the case of only current programming. 

[0063] E. The 5th example : drawing 12 is the circuit diagram showing 210d of pixel circuits of the 5th 
example, and a single line driver 41 Od internal configuration. 210d of this pixel circuit is the same as the 
circuit shown in drawing 4 . That is, in the 5th example, it does not have two switching transistors 
251,252 prepared in the 1st example ( drawing 3 ). Moreover, the subgate line VI for these transistors 
251,252 is also omitted. Single line driver 410d and the circuits 41 Id and 412d of the interior are the 
same as these circuits in the 1st example shown in drawing 3 . However, in the 5th example, 41 Id of 
voltage generation circuits and 41 2d of current generation circuits differ from the 1st example at the 
point connected to one data signal line Xm in common. 

[0064] Drawing 1 3 is a timing chart which shows actuation of 210d of pixel circuits of the 5th example. 
A voltage signal Vout ( drawing 13 (c)) is supplied to the data line Xm from 41 Id of voltage generation 
circuits, voltage programming is performed, and charge of the data line Xm or discharge, and charge or 
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discharge of the maintenance capacitor 230 is performed in the first half of the programming period Tpr 
at this time. In the second half, a current signal lout ( drawing 13 (d)) is supplied from 41 2d of current 
generation circuits, and the maintenance capacitor 230 is programmed correctly. In the 5th example, 
since a switching transistor 21 1 is set as an ON state in both voltage programming and current 
programming, a gate signal V2 is maintained at H level in these both. 

[0065] Thus, if voltage programming and current programming are used together also when the same 
pixel circuit as the former is used, compared with the case of only voltage programming, luminescence 
gradation can be set up correctly, and luminescence gradation can be set as a high speed compared with 
the case of only current programming. Especially, in the 5th example, after voltage programming is 
performed using the one data line Xm, current programming is carried out using the same data line Xm. 
By voltage programming, a kind of precharge is performed to both the data line Xm and the 
maintenance capacitor 230, and current programming is carried out after that. Therefore, it is possible to 
set up luminescence gradation at high speed and correctly compared with the former. 
[0066] Drawing 14 is the circuit diagram showing the modification of the 5th example. In this 
modification, it differs from the configuration of drawing 12 in that 41 Id of voltage generation circuits 
is arranged at the supply voltage Vdd side. Also in such a circuit, the same effect as the circuit of 
drawing 12 is acquired. 

[0067] In addition, like the 5th example, when performing voltage programming and current 
programming using the same data line Xm, a voltage programming period and current programming 
periods may overlap partially. In order to set up luminescence gradation correctly, in Ushiro's period 
which voltage programming (supply of a voltage signal) completed at least, it is desirable that the timing 
of a voltage signal and a current signal is adjusted so that current programming (supply of a current 
signal) may be performed. 

[0068] F. Other modifications : in various kinds of examples of which Fl:**** was done, although 
programmed for every pixel circuit group for one line (namely, line sequential), it may be made to 
instead program for every 1 -pixel circuit (namely, point sequential). What is necessary is not to form 
one single line driver 410 (data signal generation circuit) in 1 set of every data-line Xm(s) (Ul, U2), and 
to form only one single line driver 410 to the whole pixel circuit matrix, in programming to point 
sequential. At this time, one single line driver 410 should just be constituted so that a data signal (a 
voltage signal Vout and a current signal lout) can be outputted on 1 set of data lines including the pixel 
circuit used as the candidate for programming. You may make it prepare the switching circuit which 
switches the connection relation between the single line driver 410 and two or more sets of data lines in 
order to realize this. 

[0069] F2: Although all the transistors should be constituted from various kinds of examples mentioned 
above by FET, it is also possible to replace a part or all transistors by the bipolar transistor or the 
switching element of other classes. The gate electrode of FET and the base electrode of a bipolar 
transistor are equivalent to the "control electrode" in this invention, as these transistors of various kinds 
of — a thin film transistor (TFT) — in addition, the transistor of the silicon base is also employable. 
[0070] F3: Although the programming period Tpr and the luminescence period Tel were divided, it is 
also possible to use a pixel circuit in which the programming period Tpr falls on a part of luminescence 
period Tel in the pixel circuit used in various kinds of examples mentioned above. For example, in 
actuation of diiwing_9 or drawing 1 1 , Current IEL is flowing to the organic EL device also during the 
program period Tpr, and light is emitted. Therefore, the program period Tpr and the luminescence 
period Tel are able to think that it has lapped in part in these actuation. 

[0071] F4: In various kinds of examples mentioned above, although the active-matrix driving method 
should be used, this invention can be applied, also when driving an organic EL device using the passive 
matrix driving method. However, since the demand to improvement in the speed of a drive is more 
strong to the indicating equipment which can adjust many gradation, and the indicating equipment using 
the active-matrix driving method, the effect of this invention is also more remarkable. Furthermore, this 
invention can be applied not only the display that arranged the pixel circuit in the shape of a matrix but 
when other arrays are adopted. 
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[0072] F5: Although the example mentioned above and the modification explained the example of the 
display which used the organic EL device, this invention is applicable also to the display and electronic 
instrument which used light emitting devices other than an organic EL device. For example, it is 
applicable also to the equipment which has the light emitting devices (LED, FED (Field Emission 
Display), etc.) of other classes which can adjust the gradation of luminescence according to drive 
current. . 

[0073] F6: The actuation explained in each example mentioned above is a mere example, and you may 
make it make actuation which is different in a pixel circuit perform. For example, it is also possible to 
set the pattern of change of gate signals VI -V3 as a different pattern from an above-mentioned example. 
Moreover, only when voltage programming judges whether it is necessity and is needed, it may be made 
to perform voltage programming. For example, the data signal supplied as a voltage signal may enable it 
to take the voltage value corresponding to all the gradation of a light emitting device. Moreover, the 
number of the voltage values of a data signal is better than the number of the gradation of a light 
emitting device at least. In the case of the latter, one voltage value of a data signal is matched for every 
range with the gradation of a light emitting device. 

[0074] F7: The pixel circuit of each example mentioned above is applicable to the device which could 
apply to the indicating equipment of various electronic equipment, for example, was equipped with the 
video tape recorder of a personal computer, a cellular phone, a digital still camera, television and a 
viewfinder mold, or a monitor direct viewing type, car navigation equipment, a pager, an electronic 
notebook, a calculator, a word processor, the workstation, the TV phone, the POS terminal, and the 
touch panel. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . , 

[Drawing 11 The block diagram showing the outline configuration of the indicating equipment as the 1st 

example of this invention. • • , 

[Drawing 21 The block diagram showing the internal configuration of the display matrix section 200 and 
the data-line driver 400. ■ 
[Drawing 31 The circuit diagram showing the pixel circuit 210 of the 1st example, and the internal 
configuration of the single line driver 410. 

[Drawing 41 The circuit diagram showing the equal circuit of the pixel circuit 210 in case the transistor 
252 of others [ transistor / 25 1 ] is an OFF state by the ON state. 

[Dra wing 51 The timing chart which shows the usual actuation of the pixel circuit 210 of the 1st 
example - 

[Drawing 61 The circuit diagram showing the internal configuration of pixel circuit 210a of the 2nd 
example, and the single line driver 410. 

[Drawing 71 The timing chart which shows actuation of pixel circuit 210a of the 2nd example. 
[Drawing 81 The circuit diagram showing the internal configuration of pixel circuit 210b of the 3rd 
example, and single line driver 410b. . 
[Drawing 91 The timing chart which shows actuation of pixel circuit 210b of the 3rd example. 
[Drawing 101 The circuit diagram showing the internal configuration of pixel circuit 210c of the 4th 
example, and single line driver 410c. 

[Drawing 111 The timing chart which shows actuation of pixel circuit 210c of the 4th example. 
[Drawing 121 The circuit diagram showing 210d of pixel circuits of the 5th example, and a single line 
driver 410d internal configuration. 

[Drawing 131 The timing chart which shows actuation of 210d of pixel circuits of the 5th example. 
[Drawing 141 The circuit diagram showing the configuration of the modification of the 5th example. 
[Description of Notations] 
200 - Display matrix section 
210 — Pixel circuit 

21 1,212 - Switching transistor (the 1st switching transistor) 

213 — Transistor 

214 - Drive transistor 
220 - Organic EL device 
230,232 - Maintenance capacitor 
240 — Current programming circuit 

25 1 — Voltage programming transistor (the 3rd switching transistor) 
261 — Voltage programming transistor (the 2nd switching transistor) 
300 - Gate driver 
400 - Data-line driver 
4 1 0 - Single line driver 
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41 1 - Voltage generation circuit 

412 - Current generation circuit 



[Translation done.] 
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V7i/i?**<ommvm*wtfeirhm$*^'^# k, 

x. (a) mmi%tt*v'<i<'*\zMJ£m%-&mfc-r?>z 

y?k^ (b) />*< ^^ffliam/Em^-i-^em^cott 
m*$ETi,tc'&<Dmffl\z&^x, mm&%:m*<omyt<D 
mmizfcctcmmm&&-rz>mffim&$:mmisX, mm 

[8s*«8] mmmm<Dft%m=f-k^ mumxm* 

mmmmb7^i;x?(DMmmm\zmM£tixMmmm 
40 hy>i?x* toJsmwm&Kfe-r t . 

k. i«*fcW**»l«i*ftTkot, (a) 

(b) khm&m&m^<Dm&&$zTLtc'&<Dm 
&&-tz>mffim%-%mmvxs m^n^^^^^m 
50 ffitiZ r k &w&k-tz>m%.ft¥mw<Dmm*m 0 



3 

[0 0 0 1] 
[0 0 0 2] 

[££*<7>&ffi] t«ELi^ (Organic ElectroL 

uminescent element) SrffiV^«St3t^36a* s BBI8 $ *X 

[0 0 0 3] 

[IBM^jJiftu.tp fc-t-SWHl #»EL*-T-(OIif*ia 
[0 0 0 4] «e*^«S*6^5C^iir3R[HlKis 

"C*ofc c 

[0 0 0 5] ±»L*:«*Of|«S:#St1--6 
'fc «> £ *xfc fc wtfe «9 . £ lift* 5 #5fcT?«SE 

[0 0 0 6] 

h y * ^tt^E^Jsttfcij^iHiK^ h y ^ * me 

WiSlHiaS^ h y ^^cotT*|6JJ-»oria^J*tufeiifiBlaI 

ttzittoni&smfflm&k* m%m%m*(o3&yt<o 
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Kfc. MIS-r-^i^±icm^^n5^2(7)^-^fg^i: 
A,-e^6 0 flft1E®5RlaIK«, (i) 

T-^r, (i i) mmmy£m*\z.mtiz>mm<o&mz-mrt 
htiftmm b7^i?x*k, (i i i) m&mwih?^ 

m&mfe-tzittf><Di%ft**s<i/* k, (i v ) fltnefit 

&(D!%mt>m»ztiz>mtit7*y7^>ymtek. mm 
f%ft*v'<is*\zmtfc£hx&v) ^ i$i&mj£±tfmm* 

20 Xfiks ZMzlZo 

[0 0 0 7] i©J:5 4iS*¥itttt:, fg2(DJ*^ 

^«*&UTmJEE>^n^7^>'^fTV\ -fc£>8L mi 

[0008] im#<Dmmm&m<ntcit><n7*-#m^ 
mmm>ffim^&&i£-tz>tctb<Dnffim%-mk. mmmm 

30 m^&&T£'tZ>ltit><Dm&im%'mk. Sr&A/r?ivrtft 
v\ 

[0 0 0 9] .c<D«fig^J:ti«. t«at«^ 

[ooio] ft*3, ±ia«ft;3fe^«Bwt. ffiria 
^^^^^^<bmrlE^ico^^ j/f-y^h?^^ 

^ >5? ^{tx. 5 <fc 0 \ZL it t> <t v \ 

[ooii] myn^^^ 
40 kmffi7u<y : ?*^jrtifxmB<ox'( ^fy^h7^ 

[0 0 12] afe*5 % WlB«»^^^V^^O«ffifWflH& 

[ooi3] cco«^[cj:nrf, mmm^m^^^y 
50 x% &Kmm&£Qmm&L<mmirz>zk&-*imxib 
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[0014] 

[0 0 15] *^0J(Cj;6m^^©^mi^Kj* 

HIIi8S:«x.fc««*^SeRoKili^ife-e*)oX. (a) 10 
BWMM* * -Y '< *s * l-«JBE«»*ttJe-*- * £ £ lw J: o 

(b) />*< fet>mE«EE«»lcJ:««|V«>4K|fr3p«T 

LT. AWE***** 

[ooi6] ^(n^m^xtitf. mjEm^\z£z>f%&* 
mLxmytp&m&mfi&&)\m7££tiz><nx\ mm^JE 20 

[0 0 17] *«M^j:e««*^3S«oSB2 0JBtb* 

fet**«»CBIi*ifeTfcoT, (a) SWBt*-^ 
^SrXm^fcttjtt***^^^^^^, (b) 

[0018] z<D^m^xti^ mjEm^xzuft* 

ztiz<Dx\ £b\zmmfa'?JEmzftytf%m&&fe'tz 40 

[0019] t*^ *&wn. n*<oiemxmsrrz>z. 
t &*imx$> r> , wxitf, vikibik. z-<nmtm&*m 

jfls-e#5. 50 
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[0 0 2 0] 

A. $1 llttffl : 

B. Sg2HE5#J : 

c. msmmw : 

D. 4 MM&l : 

E. jS5%ffiffl : 

F . {&<omMffl : 

[0021] a. mi mmm 1 m 

mmt Lx<Dm^mw<Dmmmf£*7F't7v ytmx-h 

y^xgj2oo ( mmmm t y-hK 

7>f'<3 0 0£„ r-^«lK7>f^4 0 0tS:lfUV^ 
6 0 ^y|>D-7l00ll h y ^*g|52 0 OK 

«**r*rilL-C, y-hK7^f^3 0 0if-^iK7 

-r /<4 0 0 i^tt^tt«*&i--5 0 

[00 2 2] El2|i x h y **gfl2 0 0 £7^— ^ 

^*SIS2 0 0H ^ h y ^^«lcBEM*^*»OBB* 

H3SS2 1 ottux^D, &mmm$ti2 1 ohs«el 

2 0**ft-eft*LTt*5o M^[eIK2 1 0^ 

SXm (m= 1~M) tT*fpII-»o"C#t/-5«|ft^ 
y-hi^Yn (n=l-N) <h d^ft-WlSHI** *L"Cl^ 

Hj £fcW-S 0 SSlBlB 2 1 0 rtO h 7 y ^^.^ t±, il 

[0023] y-b o of*. 

y n i *sra«w^» i ftftcommm&m 

4 10^tLT^6 o -tibO*-7-fyK7-f^4 1 
Ott. #^-^^Xm*^bTiSl^lH]^2 1 0^-^ 

«*Sr«l&-r6p C(^x-^m^-lc:S;DTiij^lHlK2 l 

[0024] msn, mmmw<Dmmmte2 1 o 
-7^yK7-r^4 i o (D^m^Tfk-r^mx^ 

**5, 1 %&<n^—?BXmn2#(D-^y^—?$L\J 1 , 
U2^T^D, lft^y- hiYn|13*^)f^ 
— hl&V 1 —V 3 &r<aA,-CV^o 

[0 0 2 5] 7>f ^K7>f/<4 1 0fl s «/E^Ih1 
384 1 1 ^i««d]S4 1 2^tUv^ 0 ®E£ 
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0^2 1 odmjsm^-vout zmm-TZo mm>± 

fi&[fi]3g4 1 2 1*. ^2 0^y^-^i^U2^^bT|ij^ 
[HISS 2 1 0 I out ^Wt6 0 

[0 0 2 6] P^[El3& 210(t mSK^n * i^HJ 
8&24 01C, 2OC0*>f y^y-yh^lsi/X* 2 5 1 , 
2 5 2^iiJ|jp$tl/c«l/*;^WL-CV>5o m»^D^7^ 
>-^(Hl5S2 4 Ofl. #2 0)^;/^— *JftU 2|d«*l£® 
ffiffiKJ&£T#l«ELifi^2 2 O^^^r^gfi-r^IelK 

[0 0 2 7] g)4te. 2 5 1 &*>tf:mX+ 

{&<d h7>^^ 2 5 2fc*yvtMx*hz>m&<om^\E} 
sg 2 1 0 (-f ^^^msK^o ^ ^ v^iusg 

2 4 0 <D*$mm&) ^Ltv^6o rcom^^u^^^ 

y»2 4 0fi s *"«E Lm^2 2 OCOf&IC, 4o« 
h^v 5 ** 211-214^ {fc^-V^v^ 2 3 0 

^tLTV^o »t/^.2 3 0ll f|2 

co^y^-^^u 2 £^ isxm&zntcmmm^r i out 

L^2 2 OO^^pg^^r^-f-^fc^CO^^T'fe 
5o Z.(D&\Xft, ftV^g|3CO Vv^^ 2 1 1 

— 2 1 3iinft^/HFETT^"9, 140 

2 1 4llpf t^MFETT$)6o tiEL 

(Dm^-xffifattx^^o 

[0028] ^KDby # 2 1 1 CD K U">f 

^2 CO h7V^^ 2 1 2 coy — * ^3 CO h^^v 1 
^^2 13^K^y^ g§4C0 h7>^^ 2 1 400 

^^2 12(DKMy|i, i4(^h7>^^^214 

<oy- H-SttS*xTi^ 0 ^t^2 3 0ll 
$40 h^>->?;** 2 1 4coy-*/y- -hPa^SSttS 

*VO^<5 0 *7h. $40h7y^^214a)y-^ 

tes tMfivd dKfc»l«3*iT^<5o ll^Fyy 

^^2 12(Dy-7^ »2(Ot^f^IU2S:^ 
L-CS«^lHl8S4 1 2^«jtt$ttTV^, ^iELi 
^•2 2 011, g£3C0 h7>^^ 2 1 3 coy — 

*2 11, 2 1 2 coy- MS, 2 CO-tf-r/y- hj»V2 

^*ii«wSa«Six"Cv^o ^3 co h7^^^ 2 

13CO^-h«:. ^3co^^y- hj»V3id««Six-C 

[0029] ^l<h^2CO h 7 2 11, 2 12 

H\ JB2<0*^— ^3BU2t^LT(S«f^r^^i/^2 

3 0(cm : Kf$:S?l^6^l^^$n6^-r yfV^h7 
Vv^^T'&So ^3CO h^^v 5 ^^ 2 1 3te, WISE 
LifHF-2 2 0^363t»IIH«-*3V^T^-vtt<ftiJ:«^iix6^ 
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^^21411 t»ELS?2 2 otwSEnsm«Eia^ffl 

x*2 1 4<nmMm*. «»*t^2 3 0i:ft«fj 

[0 0 3 0] jg) 3 IC^i-jU^(fl]K 210ii4 Id^-T^ 

(1) fg2CO h7 2 1 2CO b*l"Okf&4(D h 

9>^^o^-hfcoaaKj«cpi (H4) ««p 
2 3 0 <bcor B ii-, ^^fy^h7>^^ 

10 2 5 1 ^ii*D£*lTV^ 0 

(2) ^t^->^ 2 3 0 y^ h 7^ 

^2 5 1^(^m^CP2^, ^lCO-tJ-y^-^jjfcUl 
t(OBlC, y^^P b^^iSXf 2 5 2tf^n£;ft, 

(3) ii*D$tt/c2OC0 h7 2 5 1 , 2 5 2CO 

(4) ««f*ir'*>'* 2 3 OfcWt. ^lcoih^-^ia 
U 1 &^LT®E£$;[Hj3g4 1 1 frb (om&im #V out 

20 aM*W£^trc*>!K fg2cof-:/^-**&U 2£;fr 

ux«st^(HjK4 1 2?5^com«fs-^iout *mt&^ 
mxhz> 0 

[0 0 3 1] **5, £JlTT1i, i&MZtltz. h^lsi?** 

251, 252^ rwEE^n^s h7y^ 

^ 2 5 1, 2 5 2J (El3cO^JXii, 1 CO®£ 

:/n^ ^ >^fl§ h7y^^ 2 5 1 Itpfty^;^ 
FET-CfeD, !2(7)lJi/n^7-;y^h7yv ? ^ 
^ 2 5 2finfty^iFETt*$)6o 

[0032] WBfcfnfv^ >i?\B}d&2 4 ocofgi tm 

30 2 CO h 7 y^ ^211, 2 12 ft, fijffiffi ^ I out id 

iot^t^y^ 2 3 OJcWKffcttlM-Sd^Sd**: 
WJ»i-6«tB4:*UX*5!9. #«Wfc:*3l+6 r^lco^ 

^yfy^h7y^^j {c«ai--5, ^2com 
^p^7^;y^h7y^f2 5 2it iEIIfv 
out laot^t/^y^ 2 3 oid«#ttiy6^sa* 

^SrWJ«ft-S«fiB**bT*3 9*3gMlc:*3ltS r^2 

io®E/o^7^y^ h7y^^ 2 5 in, 
W\~&rt$> r»3^yfy^h7y^^j i-ffl^ 

2 5 1 ^«BS-T5 ^ 1 1 ^Tffi-CfcSo 
[0 0 3 3] m 5 fi, H^lHlK 210 coibf^^^^-f 

v3<dsje« (^T, ry- hft#-v l-v 3j t»f 

^) ^2cOf-^-7 :f -^^U2COm*ffiIout ^g" 
«ELi^2 2 OiC^tl^mStEffil EL^^^tlTV^ 

[0034] mmmmrc^ /p^;y»Tp 

r t«3t»inTe 1 t\ZftfrtiX^^Z> Q ZZX\ mm 
50 ^S9Tcj kte, ? x&2 0 Oftail-^XV) 
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#MELm*2 2 0W»*^W«^i|iii-o3E«rStt-6 
*JE«fSix6 0 «x.tf. 3 0 H z -C^BMIbIKoNHI^ 

So 

[0 0 3 5] ;/n ^7 5 ^MMT p r tt\ #«E 
qF2 2 0 ^XXoRHHtrliraRlallS 2 1 ortKR^SJU! 

B-cfcSo m^iHis§2 i o^bbwb 

^D^7 5^fl«lTprttj|!l6 9M (=3 
3ms/4 8 0) J£JtTI-#6o 

[0 0 3 6] T'd^^ y^«BT p r T'te, *i\ SB 
2 i:$3(Dy- hfltV2, V3tLl/^H:R3lU 
^1 £SS3<£> h7^^ 2 1 1, 2 13^t7« 

td, m^ton&^n^y S >-^JB h7^^ 2 5 2£ 

14 1 1 (13) *5fe»WJwj6tfcjff^«Ell[^ 
m/Eff^-Vout ^Mf6c (IU «JE«-J§-Vout £L 

^2com/E^c3^^ 5 i^JB 2 5 2& 

frisXOM**'*^* 2 3 OlctfcJi&SaxS^ 

2 3 Oi-^m/E^f-^-Vout (D«JEffltCl£Cfe«# 

[0 0 3 7] n 5 Lrm/Efs-^-Vout \z£Z>7ti jf? * 

^^Ttfx. ii^®E^D^7^^h7y^^ 
251 &a->ttffiiwRjei-£> t £ t i-x is 2 

>ym 2 s 2 &ir-7ytm\zmfe*t 

6 0 . Hi^IhI3§2 1 0ttH4I^U/t«ffi|HlK 

- b<f ^ V 2 &H L/^/H^^ LTIB U$2^h7> 
^2 11, 2 1 2Sr^ttffilC-T-5 (0 5 (b) , 
(e) ) o Z<Dk£* mM±&®&4 1 2 (03) fi, 

XftfgfSo 05 (e) (^£*l-0>£ <£ 51-. 

EL3R-7-2 2 0^3tO^t-JSCfcffi{rS^$tt-CV> 

[0 0 3 8] ccom^ffi I mKcfcSr/n^ ^ ^?(DU 
fiJft*^'^? 2 3 Ote, S4(Oh7>^^21 
4 (Bih7^^) «r«ixS««EttI m^»lSLfc 
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[0039] mmm^-iout ia67 p p^7^^» 

T-r^^, h K9>f'<3 0 0^2(7)^- h«*V 
2 £ L U^UCK^ ITS 1 tm2(Dh : 7 #21 
1,212 ^r^-^^ffii: U ®ffi£/£[fi]&4 1 2 

10 l*«St«^Iout S:ffjhi-6 0 

[0 0 4 0] MflTe lT?fi, Sl^-hftV 
1 ft L LTuBilf (HISS 2 10^4 <0*Mfil§] 

U^/MCjj£J$U 351 tm2(D h7^^ 2 1 1, 2 
1 2&tfT72Rffil;i{ftofc**, g3^-hflf-V3^ 
H l^/M-Ry£ Ltl 3 CO h 7 #213 £ ir^^i 

ffit-K^So ^t^^ 2 3 0lCf^ /p^7^ 

T\ S4CO h^^** 2 1 ^H^p^S ZsimWL 

[0 0 4 1] fiJLhcoj; »H?Jfi«^lflRlHlllS2 l 

Ofi. ajE«*Vout {^XZ^vy?^ V^fttTofc^: 
I out iCjz^n^i; V^ftff5 60X\ 

6 0 -r**>t>, coojii^(HiK2 1 o^. fem^tt^xm 

So 

[0042] b . m2mm&\ H6n, is2^^jom 

^[e]Sg2 10a t#-7>fyK7>f^4 1 0GQF*?gi5«Efc 
ft^i~[Hl3&0X*fcSo COW5RleIB2 1 0 a fi, ^1^ 
JS^JCOIJ^IHIK 2 1 0 i2(D^^t^^^2 3 2 

fcS 0 :^2^^rt^ 2 3 2lt ^200h^ 
Zs*S*$ 2 12(^KU'>fy^$4(D h7^^^- 

h^ESCPU, «K«ttvddt©Bl!:^M(lSjx 
40 Tl>£ 0 

[0043] a7it ^2 mmm<ommm^ 2 1 0 a <o 

^-V 1 £HS2 60^- hfS^-V 2«|:H^K*fc6i 

K^#ffii-6o iioy- hm^-vi^H^/vtdfcs 

»M"Ctt. * 2 O WE^o ^9 ^^ffl h 7 y ^ 2 
5 2^t>«|i/^, m/£f§^-Vout IliotSl^ 

««P=¥-t^'V^ 2 3 oo/n^r; v^sHfrStLSo 
-*r. S 2 o^- hfi^v 2 j)sh ^/Hcfc^iflT 

50 fct, * ^0&2 4 0 a ^(7)^ 1 <h^2C0 
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*>T byfJx* 2 1 1, 2i2^ytt(li 

#9, SSEfS^-Iout lUotf 2(Oftfif^t^2 

^y-hff-^Vl, V2^*lCHU^<y^fcS»IIB"e 

rnKwrniz^vir? ^^?m v?^*?*** 5111 

3 0 WlE/o ^7 tl 2 2 3 

[0 04 4] -toft, ft i toy— hfg-^v i 2 coy 

7°d^7^^7U 2oOft|$^t^2 3 
^jttffSHSo H^t^2 30 

^t/^2 3 0, 2 3 2(Cig^I/£m^ : fi^^$^6 

[0045] z.<Dm2mMmfabmMx*% z>£? ic N m 
sm^vout (ct^^ci^^ ^ v^ch. m^fg-^-iout 

CiJz^p^ S >^£&Pli*fcilfr*-5 «fc 5MLTt> 

[0 0 4 6] C. K3SM£*«J : H8«. » 3 H56#Jtf>il! 
»2 10b i;»-7^yK7>r^4 1 0 b<D^g|5fl| 

bcom/E^lH]3&4 1 1 b tS«fc£/*[ElK4 12blt 

[0 0 4 7] H 3 HJ£«60jli^[p33§ 2 1 0 bj^ vvfcn* 
y 7S(OiS/n^7; V^[e]&§2 4 0 b 2 

0 :/p ^ * h^Vv?** 2 5 1b, 25 

2 b k*m^x\^z> 0 mm-7vy7*^y\B\&z 4 o b 

12. #t&E L^T-2 2 0 b^ 4ocD F7>^^ 2 1 
lb-214b^ 2 3 0 b t&fti^X 

V^o **3. wC0Hife^JC0 4O60 h7^^ 2 1 1 b 
— 2 14bf3\ pfty^SFETt$)6o 

[0 0 4 8] 12 (D-y-J^r-ZUU 2 Kte, IS 2 <D h 9 
Vv 5 ^^ 212b^ i&$t*\'<^? 2 3 0 bh Ml 
(Dnfe-JxifyX is?m h7^^ 2 5 1 b t. %\ 
GO h7^^^ 2 1 1 b Wl&E L^^-2 20 b^ s 
COOWl^K^IJi-^^ttTt^o fglGD h9>^** 2 

1 1 b(D Kl^Vte, tiEL^2 2 0 b(Cg^£*l 
TV>^ 0 $l^l2(7)h7>'^^211b, 212b 

coy-Hdte, »2©t^-h«V2is*il:8KS 

[0049] maimffiv d d <dwi::w\ SB 

3(7) h7>^^ 213bt,'S4© h7>"^^ 2 1 
4b *iE L*? 2 2 0 b i©t?W)«^»SiX 
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tl^o SB 3 60 h7>^^ 2 1 3 bOO K^>i*4 
Oh7y^^2 14b^y-^fj:, ^260 h7>v ? ><. 
*2 1 2bOKK vict$ai&$;ft/T^5o $&3coh9 
^v*** 2 13 bcoy- H:it IB3coy- hi®V3^ 
SMKSttTl^o i4(Dh7y^^214b^ 

y-M*. V7^i>*# 211 bwy-^M 

[0 0 5 0] ^4 60 h7>^^ 2 14 b&OV — ^/^ 
- hF^l-ti. ftft^rt^v'^ 2 3 0 b ^fglcoS/E^n 
10 fy^^^m h7^^ 2 5 1b fc<&E#J*jR#4Mf 
£*i/0><5 0 f«ELS^2 2 0 b*>«*B»fctt, il 

common is?m v y zsit* * 2 5 1 b 

M\^{%tctl&(OX\ $4(Dh7>'^^214b(Dy- 
hfflcomJE^, fiM***'^>* 2 3 0 b *>gffi 

[00 5 1] Il^l2(Dh7y^^2 1 lb, 2 1 

2 btt, «»*ir'^>* 2 3 0 b l-Bfffl^«ffifSr*ai- 

3 0O h7>^^ 2 1 3 b te, *«|E 2 0 bCO 

^**-CS>3 0 £fc. I4^h7y^^214b 
t^EL^2 2 0 bMil6I!MWSltS^ 

#>coigiJj h7y^^t^6o 

[0052] mm^^ ^ ^ym& 240b <om 1 £ 

g§ 2 CO h 9 > * 2 1 1 b , 212bU> mffitS"^ I 

out laot^^t^y^ 230 b^m^*^-*- 5 

fc. f 2 ^1E/P ^7 y^ffl h 7 y ^ 2 5 2 b 
30 te. ^/Efs-^-Vout [ZXoXiR&Tlc^'ti/* 2 3 0 blC 

MJw*3#t6 ^20Myfy^h7^^J icffi^ 
-T-5o $e>lc. »lwtE^o^7^^h7^ 
^251bfl **W^*3*+.S-rfB3<Z)^>f srf^ h 

h7^^ 251 btt«isi-s^^ t «rtBt?«> 

[0 0 5 3] ^3Hifi^J<Dllimii]3S2 1 0 b <D 

40 8 5l:^lfc»iH*«^B^e), !B2<tig3coy- 

^7^«Tpr|:*5V^ ^2^140)^7^ 
^^2 12 b, 2 14blrgftLttiEL$^2 20 
b (r^n ^ Z/VmM I m^m^o «ot, ^331 

Li^2 2 0«t5o ccOcfc 51-, y^vfy ^ >f 

»HTprm WiEL^2 2 0mLTtS 
50 *<TtJ:v\ 
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[0054] zcomsmmmh. minnm*tis2fm 
[0055] d. mmmm mi o«, m4mmm<D 

mm\B\$&2 1 0 c V K9>f ^4 1 0 c <£>rtg|5 

m^^-rm^mxh^o *-7>fyK7^^4ioc 

(^m/E^lHl3S4 lie ^m*^lHlK4 1 2 c te N 

[0 0 5 6] ^4 3liS^J(Dlj^[e]K2 lOdt 
n>/^ >^[h]£&2 4 0 c 2 0(Dffiyn^7 ^ V 
^h7^^2 5 1c, 2 5 2 c^fx.Xl/^ 0 
1S/p^7^ ^[H]&g2 4 0 cte, t«ELSf2 2 
Oc^ 4o©h7^^211c-214ch ft 
^t^ 2 3 0 c^tUl/^, 4*3. c<D#j-e 
tt$U»2(Z)h7^^2 11c, 212c(j:nf 
t^MFETT'fc^ i3^f 4(Oh7>^^^2 
13 c, 2 14clt pft^SFETt$)6o 

[0057] m 2 (7)t/T-^iu 2 \-n, mitmz 

Oh7y^^211c, 2 1 2 c (7)JllSlCiE^J(C^ 
ft. S3tS4Wh7^> ? ^^213c I 214c^ 
<? 2 1 1 c^KK y<lrl2(D h7>^^ 212c(D 

Sfa$3vCV»6o i4(Dh7^^2i4c(DKMy 

te> tiEL^2 2 0 b^^LXm^mii-VeelClS 
jj^$ttT^^> 0 ^3 <b^4(7) h^^v 5 ^^ 2 1 3 c, 2 

1 4 ccoy-^^i^ax-ci^o B3^$4^h7y 

^^213c, 2 14c(0y-h/y-Xf||I|l g 
1 (Dmfrzfu ?y * hv^i?X? 2 5 1c b{%& 

*f<*s? 2 3 0 c ^i«»)f^ti^o m 

1 (DM&yv 7*7 % V 7 ^PTs $ 2 5 1 c tfS^ 
T-2 2 0 cCOggSl h7V^^X'l)5$4^ h^^>?^ 

* 2 i 4b^y-vy- hKcoiiffi£i2£i-5o fto 

tiEL^2 2 0 c(7)^pg^^ N 

^ 2 3 0 c^aifil^DT^$tL6o GM$*-* 
^^^2 3 0 0^-*^^:, f l^f-^IU 
l£<£>F*m-te> ^2oomiE^ p D^7^ ^^ffl K9>"^* 

* 2 5 2 c^j^SnXV^o 

[0 0 5 8] 2o(die/p ^7 h 7 >^ ^ 
25ic, 2 5 2 c(Dy-him si^tyy-hs 
v i fc&m^mf$i£tix\,^ 0 £fc, ius2^)i>7 

y^2 11c, 2 12c(Dy-MUl 12^:13 

[0059] %$1 t%$2(D h7 # 2 1 1 c , 2 1 

2 c tt, 2 3 0 c fcj^S<fc«ffif«:««-r 
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5Mffl$ti5^i/fy^h7y^^t^6o m 

4<D h7>i?X? 2 14cll #t&E Lm*2 2 0 Kiffi 
4Jb\ ^3i:S4roh7y^^2 13c, 214cte 

2i3c ^ffitizmumk. i4oh7^ 

2 1 4 c ^attb^S^ffiti^f^lt^Jil^^^^. 
Sot, I 2 Of^f-^iU 2 ^ Lti 3 O h 7 y 
v^X^ 2 1 3 c <D/p ^7 y^lffi I m^tt ^ , C 
10 til^lUcII^4 0) h7y^^ 2 1 4 c 

EL$ : ?*2 2 0 ci:«tL5o C^t^(7D 2OC0BMffi^> 
itli. 2o©h7^^213c, 2 1 4 c (£>f1J#^ 

i^6Jfc /3= Uc 0 w/D ~e£4g£*x6 0 

[0 0 6 0] r^m^^n^^^ l/y*m&2 4 0 c CDfg 
1 t$$2<D h7^^ 2 1 1 c, 2 1 2cll 
^ I out HJ;oT^^t^^^ 2 3 0 c Cif^M 

20 -rzfr&frzmm-r z>mm&&i.x&v). ^w^tt 

7c N i2^IIEyD^7^^h7y^^ 2 5 2 c 
tt, H/Eff^Vout ICj;oT^t^^2 3 0 cl: 

-T6 0 $2 01EE/D^7^^h7^ 

^251cll *^P^Id^ott6 r^3(7)^^ix^^^h 

>:77B h7^^ 2 5 1 cfi^BS^^r <ir t>^T*fc 
30 6 0 

[0061] aiOtt, S4 ^Jfe^JCOlll^lHlSS 2 10c 
y^n5 1c, 2 5 2 c^t7«|^y«il^ 

n-Pix«S!^*ix-5o w<&££, •E4KI!IIIB4l-lc 
*K miWyf-frnv 1 S:^ UT«ffi(S-^Vout £ 
»t^ 2 3 0 c«U, «flE:/n^5*>' 

40 *>T^*?, 12 ^^3C0^- hfs-^V 2, V3^H1/^ 
^^46o ^2 £fg3<£>y- hft-g-V 2, V3^HU-< 

yHcfc-6»iH-en, ^ 2 4 0 c ^ 

WSU|20Ms/f^h7y^^211c, 2 

i2cWy«ffii:<f»), m«m^-iout icioTftl* 
2 3 0 c<o7uy7*^?t>i$ffi Sti5 0 c 

coir^, f4(Dh7y^^2 14cfcJ;t;tiELi 

^2 2 0 c(:t, msEfi^- 1 out coma's 1 m on 

(e) ) iCjfc^J LfcmSSffi I ma^WttS (Sill 

(f) ) o ^3 <t^4(D h7^^ 2 1 3 

50 c , 2 1 4 c <nmmftm\zfccitmm*i%ft*v'<i'? 
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2 3 0 cl-SaStt6o «oT, I2i:i3^-hfa 
tV2, V 3^L U^UlC^^T^ofc^^. fUGDh 
7^** 2 14c £^}&E LgR-7-2 2 0 c fcf±. 

2 3 0 c <DW&mffimz&ctz.mMM I m a 

[0 0 6 2] ;:<0JB42M«t>. -hSELfcttoHJIiWi: 

[0 0 6 3] E . f 5H»j : Hi 2 «\ »5Hlfi«eO 
pi^lHlg§2 1 0 d t*-7>fyK7^^4 1 0 d<0rt«R 
«J0t*f«"*1aI*H|-<?fc& o w^U^IUK2 1 0 dtt, (21 

V\ *fc, Ctlf>^h7^^ 2 5 1, 2 5 2(DtLtb 
(KD-yy- hj&V 1 %«l*S;h/C1^6. 9>f>K9 
>f>*4 1 0 d*S\ ^(7)rt^C0[H]K4 lid, 4 1 2 d 

[0 0 6 4] hi 3^, ^5 mm&\<vmmm&2 iod 

^JHIWT p r <Z>Stt^»WBE±^iaiS4 1 1 d ^?>«flE 
ff-^Vout (HI 3 (c) ) ^-^jJftXmtC^^n 

xwjzyvy^^^ytmffzn, ^<Dt%, 7*-*m 

XirKD^tMI^ ««f=*-V^>* 2 3 0<?D^m 

d^e>«se«-g-iout (hi 3 (d) ) tm&ztix, 

>^oop]^(c^V>X^^ y^-l/Jf h7>'^^ 2 11^ 

[0 0 6 5] 5 ^*i:I^Ciif*IiIBS^^/c 



(9) &m 2003-177709 

16 

[0 0 6 6] 01411 $&5^ffi#J<7)^#]£^-[H]3§ 
C^SEJg«"e« % «EEtefiEII»4 lld^ 

[oo6 7] <c43, m5nMm<o&?\^ m-nf-* 
mxmzm^xnizy'viy?^ ^ytmM-?*??* ^ 

10 7^mU«^M^otV^t)^\ % 
[0 0 6 8] F. tk<D&j&m : 

F 1 : ±5* Lfc#«<D*tt«-CH:, 1 fT^liFlRlilK* 

(Ul, U2) §{IlO(?)¥-7>fyK7^^4 10 

h ]) *x<D<£mzttl,X^ lo^f-^^K^^ 
4 1 0<D^£s£itT;fctf-fcf £i\> ^oo^r# N low|- 
7^fyK7^^4ioit -fn#?% ^^MMittezm 

-5§-Vout irm^m-^Iout) *tBA-C#6<t 5J-«fi8* 

30 7*0-^-^4 1 0 ^^ifctt^-^lgtOttlttH^ 

[0 0 6 9] F 2 : Lfc^m^Hife^JXfi, i^T 
CD h7y^^^FETX*M$ntV^t)^^ LTV> 

£t>»Tffi-e*><5o FET©y-hWiv^*-?h 

»ih7>^^ (tft) i^px.r. *>y?^ 

[0 0 7 0] F 3 : Ufc«-«©H««l|TfflV>fcB* 

urnsttt, ^ isymmr p r t**»IIBT e 1 

t^rfli-e*)6o h9^hi Komwxn. 
ttr^t), »3fcLTt^, lot, cixe>^»f^-ett. 

/D^7Aif|Tp r»»lTe 1 fc*-«»fto 
50 [00 7 1] F 4 : ±mi,ti&m<D^1&&\iZ.&\,^Xte. 
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[0 0 7 2] F 5 : _k*E Lfc**M^SE»0m*. ^ffiS 10 

FED (Field Emission Display) ft k*) £r^i;5igB 
[0 0 7 3] F 6 : ±m Lfc#Hft«-C»0I L, 

*4<tt,ftv\ S^^Mtt, «36fR^<0Ht»|0>*> 
[0 0 7 4] F 7 : ±3£ Lfc#|»6M<&S*|H]»tt, fit 30 

mi] *am(aninK9ik\*x<oa»mwnmm 
^t/o^^a 40 

[02] S^v h y ^^S 2 o 0 if-^» K7>f 
0 0(Dftgf5«/&£^-r:/n ;y^0 o 

[H3] fti||J6{ajo®i?i[l]3g2 i otl^yKy 
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-f/<4 1 O<0rt»«ric£^i-[§]!i80. 

[El 4] h7^^251»yW»h7^ 
**2 5 2*s^7«tffieo*&0|if3RlHll»2 1 OO^ffiHl 

las] mimmmv>mmm&2 1 o oii^t^*^ 

[06] ft2 3gffi0JaM»[pJj»2 1 0 a ^-7^VK 
7-f'<4 1 OOrtffifllfiRSr^-MeliSigo 
[0 7] ft 2 HJS^J^M^IeIK 2 10a oftfE**^* 

>f $ ho 

[08] ft3H*fc«<*)®iR[HlK2 1 0 b t»-7-fyK 
7>f'<4 1 0 b^rtSP^^:^i-[l]3S0o 

[09] »3*ik«i^miiiift2 1 obnmtt&^-r* 

4%^?**- ho 
[010] S4ll«Wf[E]B2 10c k^-^J V 
K9>f'<4 1 0 c <^rta*fifcSr^i-|HlK0 o 

[a 1 1 ] ft 4 h^jcohj^ih]k 2ioc <Dmft&^-t 

[012] $5»j(Dli[e]K2 1 0 d fc*-7>fV 

K9>f'<4 1 0 d <^l*iSB«fiKS:^i-|HlBS0o 

[013] ft 5 H1K«|oSIR(b]K 2 l 0 d <7)»f££^ir 

[014] ft5||JfififiJ<Z)3E^«^«fi8Sr^i-lHlK0 o 
[«F»©RH] 

2 o o—*»^ h y ^*g|S 
2 i o-BXiaK 

2 11, 2 12-^^s/fy^h7>'^^ (ft 10* 

2 13— h^v*** 

2 1 4-R1 h7^^ 

2 2 0-tiE Li^ 

2 3 0, 2 3 2-«^^ 

2 4 0 -mSfE^a ^ * >^H13g 

2 5 1 -Sffiyp ^7 ? y^ffl h 7 ^ (ft 3 CD* 
>T jy^V^h^^^^) 

aei-iE/n^^^fh^y^^ (ft 2<d* 

3 o o-y— h K9>r^ 

4 0 0-7^» K9-f 
4 1 0***— > 

4 1 l-iEM[HK 
4 1 2-«ME^riUai| 
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